CLIMATE CHANGE VECTOR BORNE DISEASES US

UUNDERSTANDING THE GROWING THREAT: CLIMATE CHANGE AND VECTOR-
BorNE DISEASES IN THE US

CLIMATE CHANGE VECTOR BORNE DISEASES US REPRESENT A SIGNIFICANT AND EVOLVING PUBLIC HEALTH CHALLENGE ACROSS THE
UNITED STATES. AS GLOBAL TEMPERATURES RISE AND WEATHER PATTERNS BECOME MORE ERRATIC, THE GEOGRAPHIC RANGE AND
TRANSMISSION SEASONS OF DISEASE-CARRYING INSECTS AND TICKS ARE EXPANDING. THIS PHENOMENON DIRECTLY IMPACTS THE
PREVALENCE AND INCIDENCE OF VARIOUS INFECTIOUS DISEASES THAT WERE ONCE CONFINED TO SPECIFIC REGIONS OR WERE LESS
COMMON. THIS COMPREHENSIVE ARTICLE DELVES INTO THE INTRICATE RELATIONSHIP BETWEEN A CHANGING CLIMATE AND THE
PROLIFERATION OF VECTOR-BORNE ILLNESSES WITHIN THE US, EXAMINING THE SCIENTIFIC MECHANISMS, SPECIFIC DISEASES OF
CONCERN, AFFECTED POPULATIONS, AND POTENTIAL PUBLIC HEALTH RESPONSES. UNDERSTANDING THESE DYNAMICS IS CRUCIAL
FOR DEVELOPING EFFECTIVE MITIGATION AND ADAPTATION STRATEGIES TO PROTECT COMMUNITIES.
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THe Science BeHIND THE SHIFT: How CLIMATE CHANGE FUELS DISEASE
VECTORS

THE FUNDAMENTAL LINK BETWEEN CLIMATE CHANGE AND THE SURGE IN VECTOR-BORNE DISEASES STEMS FROM ALTERATIONS IN
THE ENVIRONMENT THAT FAVOR THE SURVIVAL, REPRODUCTION, AND ACTIVITY OF DISEASE-CARRYING VECTORS. TEMPERATURE
IS A PRIMARY DRIVER; WARMER TEMPERATURES CAN ACCELERATE THE LIFE CYCLES OF INSECTS AND TICKS, LEADING TO LARGER
POPULATIONS AND INCREASED BITING RATES. THIS ALSO IMPACTS THE PATHOGENS THEY CARRY, POTENTIALLY SHORTENING THE
EXTRINSIC INCUBATION PERIOD — THE TIME IT TAKES FOR A PATHOGEN TO BECOME INFECTIOUS WITHIN THE VECTOR — THUS
MAKING TRANSMISSION MORE EFFICIENT.

PRECIPITATION PATTERNS PLAY AN EQUALLY CRITICAL ROLE. CHANGES IN RAINFALL, WHETHER INCREASES LEADING TO MORE
STANDING WATER OR DECREASES CAUSING DROUGHTS THAT CONCENTRATE WATER SOURCES, CAN SIGNIFICANTLY INFLUENCE
VECTOR BREEDING HABITATS. FOR INSTANCE, INCREASED RAINFALL CAN CREATE MORE MOSQUITO BREEDING SITES IN URBAN AND
RURAL AREAS, WHILE ALTERED FLOODING PATTERNS CAN DISRUPT NATURAL ECOSYSTEMS AND BRING VECTORS INTO CLOSER
CONTACT WITH HUMAN POPULATIONS. CONVEESELY, PROLONGED DROUGHTS CAN FORCE SOME SPECIES INTO SMALLER, MORE
CONCENTRATED WATER SOURCES, INCREASING THE LIKELIHOOD OF HUMAN EXPOSURE.

FURTHERMORE, CHANGES IN HUMIDITY AND EXTREME WEATHER EVENTS, SUCH AS HURRICANES AND HEATWAVES, CAN ALSO



INDIRECTLY AFFECT VECTOR POPULATIONS AND DISEASE TRANSMISSION DYNAMICS. EXTREME HEAT CAN SOMETIMES REDUCE
VECTOR SURVIVAL, BUT CAN ALSO EXTEND THE ACTIVE SEASON FOR MANY SPECIES. UNDERSTANDING THESE COMPLEX
ENVIRONMENTAL INTERACTIONS IS PARAMOUNT TO PREDICTING AND MANAGING THE FUTURE LANDSCAPE OF VECTOR-BORNE
DISEASES IN THE US.

Key VECTOR-BORNE DISEASES ON THE RISE IN THE US

SEVERAL VECTOR-BORNE DISEASES ARE DEMONSTRATING CONCERNING TRENDS IN THE UNITED STATES, DIRECTLY ATTRIBUTABLE
TO CLIMATIC SHIFTS. THE EXPANSION OF TICK POPULATIONS CARRYING PATHOGENS LIKE L YME DISEASE AND ROCKY MOUNTAIN
SPOTTED FEVER IS A PRIME EXAMPLE. W/ ARMER WINTERS ALLOW TICKS TO SURVIVE AND REMAIN ACTIVE FOR LONGER PERIODS,
EXTENDING THE TRANSMISSION SEASON AND ENABLING THEM TO MOVE INTO PREVIOUSLY UNSUITABLE HABITATS. THIS HAS LED
TO AN INCREASED INCIDENCE OF THESE ILLNESSES IN AREAS THAT HISTORICALLY HAD VERY FEW CASES.

MOSQUITO-BORNE ILLNESSES ARE ALSO SEEING SIGNIFICANT CHANGES. WEST NILE VIRUS, ALREADY ENDEMIC IN MUCH OF THE us
CAN EXPERIENCE MORE PRONOUNCED OUTBREAKS DURING PERIODS OF HOTTER TEMPERATURES AND ALTERED RAINFALL.
FURTHERMORE, THE INCREASED GEOGRAPHIC RANGE OF AEDES MOSQUITOES, PARTICULARLY AEDES AEGYPTI AND AEDES
ALBOPICTUS, HAS RAISED CONCERNS ABOUT THE POTENTIAL FOR LOCALLY TRANSMITTED ARBOVIRAL DISEASES SUCH AS ZIkA
VIRUS, DENGUE, AND CHIKUNGUNYA , WHICH \WERE PREVIOUSLY RARE OR ABSENT IN THE CONTINENTAL US. THESE MOSQUITOES
ARE HIGHLY ADAPTABLE AND THRIVE IN URBAN ENVIRONMENTS, OFTEN BREEDING IN ARTIFICIAL CONTAINERS THAT COLLECT
WATER.
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OTHER DISEASES, LIKE EHRLICHIOSIS AND ANAPLASMOSIS, ALSO TRANSMITTED BY TICKS, ARE FOLLOWING SIMILAR PATTERNS OF
EXPANSION. THE CHANGING CLIMATE IS CREATING A MORE PERMISSIVE ENVIRONMENT FOR THESE PATHOGENS AND THEIR VECTORS
TO FLOURISH, PRESENTING A MULTIFACETED PUBLIC HEALTH CHALLENGE THAT REQUIRES CONSTANT VIGILANCE AND PROACTIVE
MEASURES.

LyMe DiSsease AND TICk-BORNE ILLNESSES

Lvy™ME DISEASE, CAUSED BY THE BACTERIUM BORRELIA BURGDORFERI, IS THE MOST COMMONLY REPORTED VECTOR-BORNE ILLNESS
IN THE UNITED STATES. TRANSMITTED PRIMARILY BY THE BLACKLEGGED TICK (|XODES SCAPULARIS) IN THE EASTERN AND
NORTHERN US AND THE WESTERN BLACKLEGGED TICK (|XODES PACIFICUS) ON THE PACIFIC COAST, ITS INCIDENCE HAS BEEN
STEADILY INCREASING. CLIMATE CHANGE CONTRIBUTES TO THIS RISE THROUGH SEVERAL MECHANISMS.

W/ ARMER AVERAGE TEMPERATURES AND MILDER WINTERS ARE EXTENDING THE ACTIVE SEASON FOR BLACKLEGGED TICKS,
ALLOWING THEM TO FEED AND TRANSMIT THE L YME BACTERIUM FOR LONGER PERIODS THROUGHOUT THE YEAR. THIS ALSO
FACILITATES THEIR EXPANSION INTO NEW GEOGRAPHICAL AREAS, INCLUDING HIGHER ELEVATIONS AND MORE NORTHERN LATITUDES
THAT WERE PREVIOUSLY TOO COLD TO SUPPORT ESTABLISHED TICK POPULATIONS. FURTHERMORE, CHANGES IN FOREST
COMPOSITION AND THE ABUNDANCE OF HOST ANIMALS, INFLUENCED BY CLIMATE, CAN ALSO PLAY A ROLE IN TICK-HOST
INTERACTIONS AND DISEASE TRANSMISSION DYNAMICS.

Bevyonp LyMEe DISEASE, OTHER TICK-BORNE ILLNESSES LIKE Rocky MOUNTAIN SPOTTED FEVER (CAUSED BY RICKETTSIA
RICKETTSII)I ANAPLASMOSIS (CAUSED BY ANAPLASMA PHAGOCYTOPHILUM), AND EHRLICHIOSIS (CAUSED BY EHRLICHIA
SPECIES) ARE ALSO SHOWING INCREASED PREVALENCE AND GEOGRAPHICAL SPREAD. THESE DISEASES, TRANSMITTED BY VARIOUS
TICK SPECIES, ARE SIMILARLY INFLUENCED BY CLIMATIC FACTORS THAT AFFECT TICK SURVIVAL, ACTIVITY, AND HOST
DISTRIBUTION.

MosQuUITO-BoORNE DISEASES AND ARBOVIRUSES

MOSQUITOES ARE VECTORS FOR A RANGE OF VIRAL DISEASES, OFTEN REFERRED TO AS ARBOVIRUSES, THAT POSE A SIGNIFICANT
THREAT IN THE US. WEST NILE VIRUS (\X/N\/) REMAINS A PRIMARY CONCERN, WITH ANNUAL OUTBREAKS OCCURRING ACROSS



THE COUNTRY. W ARMER TEMPERATURES CAN ACCELERATE MOSQUITO DEVELOPMENT AND BITING RATES, AND CAN ALSO
SHORTEN THE INCUBATION PERIOD OF THE VIRUS WITHIN THE MOSQUITO, LEADING TO MORE EFFICIENT TRANSMISSION. CHANGES IN
RAINFALL PATTERNS, SUCH AS HEAVY RAINFALL FOLLOWED BY HOT SPELLS, CAN CREATE IDEAL BREEDING CONDITIONS FOR
CULEX MOSQUITOES, THE PRIMARY VECTORS OF WNV.

THE INCREASED PRESENCE AND RANGE EXPANSION OF AEDES MOSQUITOES, SPECIFICALLY AEDES AEGYPTI AND AEDES
ALBOPICTUS, HAVE INTRODUCED NEW RISKS. THESE DAY-BITING MOSQUITOES ARE HIGHLY EFFICIENT AT TRANSMITTING VIRUSES
LIKE ZIKA, DENGUE, AND CHIKUNGUNYA. W/HILE THESE DISEASES HAVE HISTORICALLY BEEN IMPORTED INTO THE US BY TRAVELERS,
THE ESTABLISHMENT OF COMPETENT AEDES MOSQUITO POPULATIONS IN NUMEROUS STATES RAISES THE POTENTIAL FOR
SUSTAINED LOCAL TRANSMISSION. CLIMATE CHANGE CONTRIBUTES TO THEIR SPREAD BY CREATING W ARMER, MORE HUMID
ENVIRONMENTS THAT ARE CONDUCIVE TO THEIR SURVIVAL AND REPRODUCTION, EVEN IN AREAS THAT WERE ONCE CONSIDERED
TOO TEMPERATE.

GEOGRAPHIC EXPANSION AND SHIFTING DISEASE L ANDSCAPES

ONE OF THE MOST SIGNIFICANT IMPACTS OF CLIMATE CHANGE ON VECTOR-BORNE DISEASES IN THE US IS THE OBSERV ABLE
GEOGRAPHIC EXPANSION OF BOTH VECTORS AND THE DISEASES THEY CARRY. PREVIOUSLY, CERTAIN DISEASES WERE CONSIDERED
ENDEMIC TO SPECIFIC REGIONS, WITH PREDICTABLE PATTERNS OF OCCURRENCE. HO\X/EVER, AS TEMPERATURES WARM AND
HABITATS CHANGE, THESE BOUNDARIES ARE BECOMING INCREASINGLY BLURRED.

For EXAMPLE, LYyME DISEASE, ONCE LARGELY CONFINED TO THE NORTHEAST AND UPPER MID\X/EST, HAS STEADILY SPREAD INTO
NEW TERRITORIES. STATES IN THE MID-ATLANTIC AND EVEN FURTHER SOUTH AND WEST ARE NOW REPORTING A GROWING
NUMBER OF L_YME DISEASE CASES. SIMILARLY/ MOSQUITO SPECIES CAPABLE OF TRANSMITTING TROPICAL ARBOVIRUSES ARE
ESTABLISHING THEMSELVES IN STATES FURTHER NORTH THAN PREVIOUSLY THOUGHT POSSIBLE, DRIVEN BY MILDER WINTERS AND
LONGER WARM SEASONS. THIS GEOGRAPHICAL SHIFT MEANS THAT PUBLIC HEALTH SYSTEMS IN AREAS NOT TRADITIONALLY
CONSIDERED AT HIGH RISK MUST NOW PREPARE FOR AND MANAGE THESE EMERGING THREATS.

THIS EXPANDING LANDSCAPE NECESSITATES A RE-EVALUATION OF PUBLIC HEALTH SURVEILLANCE AND CONTROL STRATEGIES.
W/HAT WAS ONCE A LOCALIZED PROBLEM IS BECOMING A NATIONAL CONCERN, REQUIRING COORDINATED EFFORTS ACROSS STATE
LINES AND FEDERAL AGENCIES. THE DYNAMIC NATURE OF THESE SHIFTING DISEASE LANDSCAPES DEMANDS CONTINUOUS
MONITORING AND ADAPTIVE RESPONSES TO PROTECT PUBLIC HEALTH.

VULNERABLE POPULATIONS AND HEALTH EQUITY CONCERNS

THE RISE OF CLIMATE CHANGE-INFLUENCED VECTOR-BORNE DISEASES DISPROPORTIONATELY AFFECTS CERTAIN POPULATIONS,
EXACERBATING EXISTING HEALTH DISPARITIES. LOW-INCOME COMMUNITIES, OFTEN LOCATED IN AREAS WITH COMPROMISED
INFRASTRUCTURE AND FEWER RESOURCES FOR PEST CONTROL AND PUBLIC HEALTH INTERVENTIONS, ARE PARTICULARLY
VULNERABLE. THESE COMMUNITIES MAY ALSO HAVE LESS ACCESS TO HEALTHCARE, DELAYING DIAGNOSIS AND TREATMENT FOR
VECTOR-BORNE ILLNESSES.

FURTHERMORE, INDIVIDUALS WHO SPEND MORE TIME OUTDOORS, SUCH AS AGRICULTURAL \WORKERS, OUTDOOR RECREATION
ENTHUSIASTS, AND THOSE EXPERIENCING HOMELESSNESS, FACE A HIGHER RISK OF VECTOR EXPOSURE. OLDER ADULTS AND
INDIVIDUALS WITH COMPROMISED IMMUNE SYSTEMS ARE ALSO MORE SUSCEPTIBLE TO SEVERE COMPLICATIONS FROM THESE
DISEASES. THE IMPACT ON CHILDREN IS ALSO A SIGNIFICANT CONCERN, AS THEY ARE OFTEN MORE ACTIVE OUTDOORS AND MAY
NOT BE FULLY AW ARE OF PREVENTION MEASURES.

ADDRESSING THESE HEALTH EQUITY CONCERNS REQUIRES TARGETED PUBLIC HEALTH OUTREACH AND INTERVENTIONS. THIS
INCLUDES ENSURING EQUITABLE ACCESS TO INFORMATION ABOUT PREVENTION, DIAGNOSTIC SERVICES, AND TREATMENT,
PARTICULARLY IN UNDERSERVED COMMUNITIES. PUBLIC HEALTH STRATEGIES MUST CONSIDER THE SOCIAL DETERMINANTS OF
HEALTH AND WORK TO REDUCE THE VULNERABILITY OF THOSE MOST AT RISK IN THE FACE OF A CHANGING CLIMATE.



PuBLIC HEALTH STRATEGIES FOR MITIGATION AND ADAPTATION

EFFECTIVE PUBLIC HEALTH STRATEGIES TO COMBAT CLIMATE CHANGE-DRIVEN VECTOR-BORNE DISEASES REQUIRE A MULTI-
PRONGED APPROACH ENCOMPASSING BOTH MITIGATION AND ADAPTATION. MITIGATION EFFORTS FOCUS ON ADDRESSING THE
ROOT CAUSE — CLIMATE CHANGE ITSELF — BY REDUCING GREENHOUSE GAS EMISSIONS. THIS IS A LONG-TERM STRATEGY BUT
ESSENTIAL FOR SLOWING THE ENVIRONMENTAL CHANGES THAT FUEL DISEASE VECTORS.

ADAPTATION STRATEGIES, ON THE OTHER HAND, FOCUS ON REDUCING THE IMMEDIATE RISKS AND IMPACTS OF THESE DISEASES.
THIS INCLUDES ROBUST SURVEILLANCE PROGRAMS TO MONITOR VECTOR POPULATIONS AND DISEASE INCIDENCE, ALLOWING FOR
EARLY DETECTION OF OUTBREAKS AND RAPID RESPONSE. PUBLIC EDUCATION CAMPAIGNS ARE VITAL FOR INFORMING INDIVIDUALS
ABOUT PREVENTIVE MEASURES, SUCH AS USING INSECT REPELLENT, WEARING PROTECTIVE CLOTHING, AND TAKING STEPS TO
REDUCE MOSQUITO BREEDING SITES AROUND HOMES.

INTEGRATED VECTOR MANAGEMENT (VM) PROGRAMS ARE A CRITICAL COMPONENT OF ADAPTATION. VM EMPLOYS A
COMBINATION OF STRATEGIES, INCLUDING ENVIRONMENTAL MANAGEMENT, BIOLOGICAL CONTROL, AND TARGETED PESTICIDE
APPLICATION, TO CONTROL VECTOR POPULATIONS EFFECTIVELY AND SUSTAINABLY. THIS OFTEN INVOLVES COLLABORATION
BETWEEN PUBLIC HEALTH AGENCIES, ENVIRONMENTAL AGENCIES, AND LOCAL COMMUNITIES TO IMPLEMENT TAILORED SOLUTIONS
FOR SPECIFIC GEOGRAPHIC AREAS AND PREVALENT VECTOR SPECIES.

SURVEILLANCE AND EARLY W/ ARNING SYSTEMS

THE CORNERSTONE OF ANY EFFECTIVE RESPONSE TO THE THREAT OF CLIMATE CHANGE VECTOR-BORNE DISEASES IS A STRONG
SURVEILLANCE AND EARLY WARNING SYSTEM. THESE SYSTEMS ARE DESIGNED TO DETECT CHANGES IN VECTOR POPULATIONS,
IDENTIFY EMERGING DISEASE THREATS, AND TRACK THE SPREAD OF EXISTING DISEASES IN NEAR REAL-TIME. THIS ALLOWS PUBLIC
HEALTH OFFICIALS TO IMPLEMENT TIMELY AND TARGETED INTERVENTIONS BEFORE AN OUTBREAK ESCALATES.

THIS SURVEILLANCE TYPICALLY INVOLVES MONITORING MOSQUITO AND TICK POPULATIONS THROUGH VARIOUS TRAPPING
METHODS AND TESTING THEM FOR THE PRESENCE OF DISEASE-CAUSING PATHOGENS. HUMAN CASE DATA, REPORTED BY
HEALTHCARE PROVIDERS, IS ALSO A CRITICAL COMPONENT, PROVIDING DIRECT EVIDENCE OF DISEASE TRANSMISSION. INTEGRATING
ENVIRONMENTAL DATA, SUCH AS TEMPERATURE, PRECIPITATION, AND LAND-USE PATTERNS, WITH ENTOMOLOGICAL AND
EPIDEMIOLOGICAL DATA CAN HELP PREDICT AREAS AND TIMES OF INCREASED RISK, ENABLING PROACTIVE PUBLIC HEALTH
MESSAGING AND INTERVENTIONS.

TECHNOLOGICAL ADVANCEMENTS, INCLUDING THE USE OF REMOTE SENSING, GEOGRAPHIC INFORMATION SYSTEMS (G|S), AND
ADVANCED STATISTICAL MODELING, ARE ENHANCING THE CAPABILITIES OF THESE SURVEILLANCE SYSTEMS. THESE TOOLS ALLOW
FOR MORE PRECISE MAPPING OF RISK AREAS, BETTER PREDICTION OF DISEASE SPREAD, AND MORE EFFICIENT ALLOCATION OF
LIMITED PUBLIC HEALTH RESOURCES. THE GOAL IS TO CREATE AN EARLY WARNING SYSTEM THAT CAN ALERT COMMUNITIES AND
HEALTHCARE PROVIDERS TO IMPENDING THREATS, ALLOWING FOR PREPAREDNESS AND PREVENTION.

COMMUNITY ENGAGEMENT AND PuBLIC EDUCATION

ENGAGING COMMUNITIES AND PROVIDING EFFECTIVE PUBLIC EDUCATION ARE PARAMOUNT IN THE FIGHT AGAINST VECTOR-BORNE
DISEASES EXACERBATED BY CLIMATE CHANGE. EMPOWERING INDIVIDUALS WITH KNOWLEDGE ABOUT HOW TO PROTECT
THEMSELVES AND THEIR FAMILIES IS ONE OF THE MOST EFFECTIVE AND COST-EFFICIENT PUBLIC HEALTH INTERVENTIONS. THIS
INCLUDES EDUCATING THE PUBLIC ABOUT THE SPECIFIC RISKS IN THEIR LOCAL AREAS, THE VECTORS INVOLVED, AND PRACTICAL
STEPS THEY CAN TAKE TO REDUCE EXPOSURE.

KEY EDUCATIONAL MESSAGES OFTEN REVOLVE AROUND PERSONAL PROTECTION, SUCH AS THE PROPER USE OF EP A-APPROVED
INSECT REPELLENTS CONTAINING DEET, PICARIDIN, OR OIL OF LEMON EUCALYPTUS. RECOMMENDATIONS FOR WEARING LONG
SLEEVES AND PANTS WHEN OUTDOORS, ESPECIALLY DURING PEAK BITING TIMES FOR MOSQUITOES AND TICKS, ARE ALSO
CRUCIAL. FURTHERMORE, EDUCATING HOMEOWNERS AND COMMUNITIES ON ELIMINATING POTENTIAL MOSQUITO BREEDING SITES BY



EMPTYING STANDING WATER FROM CONTAINERS, MAINTAINING GUTTERS, AND PROPERLY DISPOSING OF TRASH CAN SIGNIFICANTLY
REDUCE MOSQUITO POPULATIONS.

FOR TICK-BORNE DISEASES, EDUCATION ON TICK BITE PREVENTION, SUCH AS AVOIDING TICK-INFESTED AREAS, PERFORMING
THOROUGH TICK CHECKS AFTER OUTDOOR ACTIVITIES, AND PROPERLY REMOVING TICKS, IS VITAL. COMMUNITY ENGAGEMENT
ALSO INVOLVES FOSTERING PARTNERSHIPS WITH LOCAL ORGANIZATIONS, SCHOOLS, AND HEALTHCARE PROVIDERS TO
DISSEMINATE INFORMATION AND PROMOTE BEST PRACTICES. BY FOSTERING A SENSE OF SHARED RESPONSIBILITY AND PROVIDING
ACCESSIBLE, ACTIONABLE INFORMATION, PUBLIC HEALTH CAN SIGNIFICANTLY REDUCE THE BURDEN OF THESE PREVENTABLE
DISEASES.

THE ROLE OF RESEARCH AND INNOVATION

CONTINUED RESEARCH AND INNOVATION ARE INDISPENSABLE IN OUR EFFORTS TO UNDERSTAND AND COMBAT THE EVOLVING
THREAT OF CLIMATE CHANGE VECTOR-BORNE DISEASES IN THE US. SCIENTIFIC INVESTIGATION IS CRUCIAL FOR UNRAVELING THE
COMPLEX INTERACTIONS BETWEEN CLIMATE, ECOSYSTEMS, VECTORS, AND PATHOGENS. THIS INCLUDES STUDYING HOW
CHANGING CLIMATIC CONDITIONS AFFECT THE DISTRIBUTION, BEHAVIOR, AND TRANSMISSION EFFICIENCY OF DIFFERENT VECTOR
SPECIES, AS WELL AS THE EVOLUTION OF PATHOGENS THEMSEL VES.

ADVANCEMENTS IN DIAGNOSTIC TECHNOLOGIES ARE ALSO CRITICAL, ENABLING FASTER AND MORE ACCURATE IDENTIFICATION OF
INFECTIONS, WHICH IS ESSENTIAL FOR PROMPT TREATMENT AND PUBLIC HEALTH RESPONSE. THE DEVELOPMENT OF NOVEL VECTOR
CONTROL METHODS, INCLUDING MORE TARGETED AND ENVIRONMENTALLY FRIENDLY PESTICIDES, GENE-EDITING TECHNIQUES TO
SUPPRESS VECTOR POPULATIONS, AND INNOVATIVE VACCINE DEVELOPMENT FOR BOTH HUMANS AND ANIMALS, REPRESENTS
PROMISING AREAS OF RESEARCH. FURTHERMORE, RESEARCH INTO THE SOCIO-ECONOMIC IMPACTS AND HEALTH EQUITY ASPECTS
OF THESE DISEASES IS VITAL FOR DEVELOPING COMPREHENSIVE AND JUST PUBLIC HEALTH POLICIES.

INTERDISCIPLINARY COLLABORATION, BRINGING TOGETHER CLIMATOLOGISTS, EPIDEMIOLOGISTS, ENTOMOLOGISTS,
VETERINARIANS, AND SOCIAL SCIENTISTS, IS KEY TO DRIVING THIS INNOVATION. BY FOSTERING A CULTURE OF CONTINUOUS
LEARNING AND SCIENTIFIC INQUIRY, WE CAN BETTER ANTICIPATE FUTURE CHALLENGES AND DEVELOP MORE EFFECTIVE STRATEGIES
TO PROTECT PUBLIC HEALTH FROM THE GROWING THREAT OF CLIMATE CHANGE-INFLUENCED VECTOR-BORNE DISEASES.

CONCLUSION; PREPAREDNESS FOR AN EVOLVING THREAT

THE INTERPLAY BETWEEN CLIMATE CHANGE AND VECTOR-BORNE DISEASES IN THE UNITED STATES PRESENTS A COMPLEX AND
DYNAMIC CHALLENGE THAT DEMANDS SUSTAINED ATTENTION AND ADAPTIVE STRATEGIES. AS WE CONTINUE TO OBSERVE SHIFTS
IN GLOBAL CLIMATE PATTERNS, THE GEOGRAPHICAL DISTRIBUTION AND SEASONAL ACTIVITY OF DISEASE-CARRYING VECTORS
ARE CHANGING, LEADING TO INCREASED RISKS FOR HUMAN HEALTH ACROSS THE NATION. THE EXPANSION OF L YME DISEASE AND
THE GROWING POTENTIAL FOR ARBOVIRAL OUTBREAKS UNDERSCORE THE URGENCY OF THIS ISSUE.

EFFECTIVE PREPAREDNESS REQUIRES A COMMITMENT TO ROBUST PUBLIC HEALTH INFRASTRUCTURE, INCLUDING ENHANCED
SURVEILLANCE SYSTEMS CAPABLE OF DETECTING EMERGING THREATS EARLY. |T ALSO NECESSITATES ONGOING PUBLIC EDUCATION
TO EMPOWER INDIVIDUALS WITH KNOWLEDGE ABOUT PREVENTION AND RISK REDUCTION. INTEGRATED VECTOR MANAGEMENT
APPROACHES, TAILORED TO LOCAL CONDITIONS, ARE ESSENTIAL FOR CONTROLLING VECTOR POPULATIONS. MOREOVER/
ADDRESSING THE UNDERLYING ENVIRONMENTAL DRIVERS THROUGH CLIMATE CHANGE MITIGATION EFFORTS REMAINS A CRITICAL
LONG-TERM GOAL.

BY FOSTERING INTERDISCIPLINARY RESEARCH, PROMOTING COMMUNITY ENGAGEMENT, AND PRIORITIZING HEALTH EQUITY, THE
UNITED STATES CAN BUILD GREATER RESILIENCE AGAINST THE ESCALATING THREAT OF CLIMATE CHANGE VECTOR-BORNE
DISEASES. PROACTIVE, EVIDENCE-BASED APPROACHES ARE VITAL TO SAFEGUARD THE HEALTH AND WELL~BEING OF COMMUNITIES
IN A CHANGING \WORLD.



FAQ

Q: How SPECIFICALLY DOES RISING GLOBAL TEMPERATURE AFFECT THE TRANSMISSION
OF DISEASES LIKE L'YME DISEASE IN THE US?

A: RISING GLOBAL TEMPERATURES DIRECTLY IMPACT L YME DISEASE TRANSMISSION BY EXTENDING THE ACTIVE SEASON FOR
BLACKLEGGED TICKS, THE PRIMARY VECTORS. W/ ARMER WINTERS AND MILDER SPRINGS ALLOW TICKS TO SURVIVE AND BECOME
ACTIVE EARLIER, MEANING THEY HAVE MORE OPPORTUNITIES TO FEED ON INFECTED HOSTS AND THEN TRANSMIT THE BORRELIA
BURGDORFERI BACTERIA TO HUMANS. THIS EXTENDED SEASON CAN LEAD TO MORE POTENTIAL HUMAN ENCOUNTERS WITH
INFECTED TICKS AND AN OVERALL INCREASE IN REPORTED CASES, PARTICULARLY IN REGIONS WHERE WINTERS ARE BECOMING LESS
SEVERE.

Q: ARe AEDES MOSQUITOES, LIKE AEDES AEGYPTI AND AEDES ALBOPICTUS, MORE
PREVALENT IN THE US DUE TO CLIMATE CHANGE?

A: YES/ CLIMATE CHANGE, PARTICULARLY W ARMER TEMPERATURES AND CHANGES IN PRECIPITATION PATTERNS, HAS
CONTRIBUTED TO THE ESTABLISHMENT AND SPREAD OF AEDES MOSQUITOES IN THE US. THESE MOSQUITOES ARE HIGHLY
ADAPTABLE AND THRIVE IN URBAN ENVIRONMENTS. W/ ARMER CLIMATES ALLOW THEM TO SURVIVE WINTERS IN NEW REGIONS AND
EXPAND THEIR BREEDING GROUNDS, INCREASING THE RISK OF LOCALLY TRANSMITTED ARBOVIRAL DISEASES SUCH AS ZIKA, DENGUE,
AND CHIKUNGUNYA IN AREAS WHERE THEY WERE PREVIOUSLY NOT FOUND OR WERE LESS COMMON.

QZ \WHAT ARE THE MOST SIGNIFICANT PUBLIC HEALTH CHALLENGES POSED BY VECTOR-
BORNE DISEASES INFLUENCED BY CLIMATE CHANGE IN THE US?

A: THE MOST SIGNIFICANT PUBLIC HEALTH CHALLENGES INCLUDE THE EXPANDING GEOGRAPHIC RANGE OF BOTH VECTORS AND
DISEASES, LEADING TO NOVEL OUTBREAKS IN PREVIOUSLY UNAFFECTED AREAS. THIS CREATES A NEED FOR INCREASED
SURVEILLANCE, PUBLIC EDUCATION, AND ADAPTATION STRATEGIES IN REGIONS NOT HISTORICALLY EQUIPPED TO HANDLE THESE
THREATS. FURTHERMORE, THESE DISEASES OFTEN DISPROPORTIONATELY AFFECT VULNERABLE POPULATIONS, EXACERBATING
HEALTH INEQUITIES, AND REQUIRE SIGNIFICANT RESOURCES FOR DIAGNOSIS, TREATMENT, AND PREVENTION PROGRAMS.

Q: How CAN INDIVIDUALS BEST PROTECT THEMSELVES FROM TICK-BORNE DISEASES AS
CLIMATE CHANGE INFLUENCES TICK BEHAVIOR?

A INDIVIDUALS CAN PROTECT THEMSELVES BY PRACTICING PERSONAL PROTECTIVE MEASURES, ESPECIALLY DURING \WARMER
MONTHS AND IN TICK-PRONE AREAS. THIS INCLUDES USING EPA-APPROVED INSECT REPELLENTS CONTAINING DEET, PICARIDIN, OR
OIL OF LEMON EUCALYPTUS ON EXPOSED SKIN, WEARING LONG SLEEVES AND PANTS TUCKED INTO SOCKS WHEN IN WOODED OR
GRASSY AREAS, AND PERFORMING THOROUGH TICK CHECKS ON THEMSELVES, CHILDREN, AND PETS AFTER SPENDING TIME
OUTDOORS. PROMPTLY AND PROPERLY REMOVING ANY TICKS FOUND CAN SIGNIFICANTLY REDUCE THE RISK OF DISEASE
TRANSMISSION.

QI \WHAT ROLE DO EXTREME WEATHER EVENTS , SUCH AS HURRICANES AND FLOODS,
PLAY IN THE SPREAD OF VECTOR-BORNE DISEASES IN THE USP

A: EXTREME WEATHER EVENTS LIKE HURRICANES AND FLOODS CAN CREATE NEW BREEDING GROUNDS FOR MOSQUITOES BY
LEAVING BEHIND STANDING WATER, WHICH IS ESSENTIAL FOR THEIR LIFE CYCLE. THESE EVENTS CAN ALSO DISPLACE WILDLIFE AND
HUMANS, BRINGING THEM INTO CLOSER CONTACT WITH VECTORS AND POTENTIALLY DISRUPTING EXISTING VECTOR CONTROL
EFFORTS. IN THE AFTERMATH OF SUCH EVENTS, COMPROMISED SANITATION AND INFRASTRUCTURE CAN FURTHER EXACERBATE THE
RISK OF VECTOR-BORNE DISEASE OUTBREAKS.



Q: CAN CLIMATE CHANGE LEAD TO THE INTRODUCTION OF ENTIRELY NEW VECTOR-
BORNE DISEASES INTO THE US?

A: WHILE INTRODUCING ENTIRELY NEW PATHOGENS IS COMPLEX, CLIMATE CHANGE CAN FACILITATE THE INTRODUCTION AND
ESTABLISHMENT OF KNOWN PATHOGENS CARRIED BY VECTORS THAT ARE EXPANDING THEIR RANGE INTO THE US. For INSTANCE,
IF A MOSQUITO SPECIES CAPABLE OF TRANSMITTING A SPECIFIC ARBOVIRUS, LIKE DENGUE, EXPANDS ITS RANGE INTO THE US puE
TO WARMING TEMPERATURES, AND AN INFECTED INDIVIDUAL TRAVELS TO THAT AREA, LOCAL TRANSMISSION BECOMES A
POSSIBILITY. |T ALSO INCREASES THE LIKELIHOOD OF ENDEMIC VECTORS ACQUIRING AND TRANSMITTING PATHOGENS THAT \WERE
PREVIOUSLY NOT FOUND IN THE US.

Q: WHAT IS THE IMPORTANCE OF INTEGRATED VECTOR MANAGEMENT (IVM) IN
ADDRESSING CLIMATE CHANGE VECTOR-BORNE DISEASES?

A: INTEGRATED VECTOR MANAGEMENT (VM) IS CRUCIAL BECAUSE IT EMPLOYS A COMPREHENSIVE, COORDINATED APPROACH
TO CONTROL VECTOR POPULATIONS AND REDUCE DISEASE TRANSMISSION. INSTEAD OF RELYING ON A SINGLE METHOD, IVM
COMBINES VARIOUS STRATEGIES, INCLUDING ENVIRONMENTAL MANAGEMENT (E.G., SOURCE REDUCTION), BIOLOGICAL CONTROLS,
AND TARGETED CHEMICAL CONTROL, TAILORED TO THE SPECIFIC LOCAL CONTEXT. THIS SUSTAINABLE APPROACH IS MORE
EFFECTIVE AND LESS ENVIRONMENTALLY DISRUPTIVE THAN RELYING SOLELY ON PESTICIDES, AND IT CAN BE ADAPTED TO
CHANGING ENVIRONMENTAL CONDITIONS INFLUENCED BY CLIMATE CHANGE.
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